Background: This statewide survey examined differences in cancer-related knowledge,
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Introduction
The burden of illnesses such as cancer, disability, and premature death disproportionately affects vulnerable populations in the United States. Residents in minority communities generally have lower socioeconomic status, limited access to health care, and greater risks for disease than the general population living in the same area (1). Disparities in cancer outcomes have been identified in numerous populations, including racial and ethnic minorities and patients of lower socioeconomic status (2) .
Evidence suggests that disparities have increased in recent years with some groups experiencing a decline in life expectancy (3) .
Substantial evidence exists regarding disparities in cancer incidence and mortality among Blacks both nationally and within the state of Indiana. In the US, Blacks have the highest cancer death rates of any racial group for all cancers combined (4, 5) .
The latest Indiana data shows that mortality rates from all cancers, in all groups, was 11.2% higher compared to the national average (6) . Furthermore, from 2011-15, the Indiana cancer mortality rate was 17% higher among Blacks compared to Whites (209.4 vs. 178.8 per 100,000, respectively). While differences in cancer incidence rates between Blacks and Whites decreased from 5.1% during 2006-10 to 1.6% from 2011-15, disparities in cancer mortality rates between Black and White Indiana residents decreased only slightly in the same timeframe, from 19.9% in 2006-10 to 17.1% in 2011-15 (6) .
Cancer disparities are the result of several complex factors including socioeconomic factors; inequalities in access to health care including preventive services, screening, or treatment; risk factor profiles and health behaviors/habits; 5 cultural perceptions; biological differences; and genetic predisposition (2) . People living in poverty, who lack health insurance, and have limited access to high quality health care suffer greater cancer burdens than the general population. In Indiana, data from 2016 showed that higher education and income levels were associated with greater likelihood that: women aged 21-65 years had a Pap test within the past three years; women aged 50-74 had a mammogram within the past two years; and adults aged 50-75 were up-to-date with colorectal cancer screening (6) . Limited income and education, cultural values or beliefs about health and healthcare, discrimination, and social inequalities that contribute to poor patient-provider communication were shown to promote disparities (6) .
The National Cancer Institute (NCI) requires designated cancer centers to define and describe their catchment areas, highlight community outreach and engagement activities within their catchment areas, and identify how research they conduct is relevant to their catchment areas. For all cancer centers, understanding the problem areas within their catchment area where the cancer burden is high or where cancer disparities exist is essential to making decisions about the use of resources, outreach efforts, and research priorities. While local data on cancer incidence, mortality, and clinical trial enrollments are available, data on cancer-relevant social and behavioral factors are not routinely collected. To enhance cancer prevention and control efforts, NCI funded the Indiana University Melvin and Bren Simon Cancer Center and 14 other cancer centers in 2016 to enhance our abilities to define and describe our catchment areas and needs (7; https://cancercontrol.cancer.gov/brp/hcirb/catchment-areas.html). 6 With support from that supplement, this study was undertaken to examine differences in cancer-related knowledge, beliefs, and behaviors (cancer screening, physical activity, tobacco use) between racial and socioeconomic groups among Indiana residents in counties with high cancer mortality rates who were seen at least once in a statewide health system during the prior year.
Materials and Methods
Sample
The sampling frame was designed to represent patients who lived in the 34 Indiana counties with higher cancer mortality rates than the state average and who had been seen at least once in the past year at one of 178 Indiana University Health (IUH) system facilities, were between 18-75 years old, and either White/Caucasian or Black/African American. IUH is a statewide integrated healthcare system with 19 hospitals across Indiana. The Indiana University Melvin and Bren Simon Cancer Center is an NCIdesignated clinical cancer center that is part of the IUH network. A list of patients who were seen at least once in the past 12 months at an IUH facility was generated that included names, addresses, race, and age. From the original list of 284,062 patients, a random, stratified sample of 8,000 individuals was drawn to survey. Stratification was based on race (Black or White), geographic location (urban or rural), age (18-49 or 50-
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White or Black in their electronic medical record, who resided in one of 34 counties with higher than average cancer mortality rates, were mailed survey packets and invited to participate in the study.
We included a broad age range in order to obtain a generational perspective on the constructs of interest. Sampling young adults provided data on cervical cancer prevention, HPV vaccination rates, and healthy behaviors among men and women. We set the upper age limit of our sample at 75 years because, after that age, most types of cancer screening (breast, cervical, colon) are not recommended. We oversampled Blacks in order to have adequate power to test for racial differences in knowledge, beliefs, and behaviors. In order to identify potential participants, race data were obtained from the electronic medical record and then confirmed by self-report in the survey. While the intention was to sample 2,000 participants from each combination of location and race (urban White, urban Black, rural White, and rural Black), there were only 524 people in the rural Black category, so all 524 were sampled with the remainder of the 2,000 taken from the rural White category, to ensure 4,000 total rural and 4,000 urban participants to sample.
Data Collection
In January and February 2018, the Indiana University Center for Survey Research (CSR) mailed survey packets to 7979 individuals. Following the tailored design method (8) , the first mailing included a cover letter introducing the study, a study information sheet, the survey instrument, a written consent form, a HIPAA authorization form to allow access to medical records, a postage-paid, pre-addressed envelope to return the completed survey and signed authorization form, and a one-time $1 bill as a small token of appreciation. Two weeks later, a postcard reminder was sent; one month later, a second copy of the survey and other documents were mailed to non-respondents.
Respondents returned paper surveys and authorization forms directly to the CSR, where staff reviewed the returned surveys and entered serial numbers and dispositions into a tracking database. CSR created a codebook with all survey items, variable names, and response options for scanning programming and conducted quality control tests to verify scanning precision and data accuracy. CSR staff examined completed surveys for illegible marks and corrected them when necessary to enhance data capture, counted and compiled the surveys into groups of 50, and digitally scanned them.
Following guidelines provided by CSR, our scanning partner implemented data handling rules during the data verification process. The data reflected what was entered by the respondent and were not edited or cleaned. Responses that did not follow survey instructions, such as selecting more than one option for a "Mark only ONE" item, were entered as missing data. Poor handwriting and faint marks or corrections may have affected the ability to capture respondent data accurately. After data verification was complete, staff conducted a final quality check and compiled the data in a commaseparated value file for secure transfer to CSR.
Measures. To facilitate harmonization of data collected, data sharing, and the ability to merge datasets across cancer centers, project leaders worked closely with NCI staff to determine specific items to be included in the final survey. Together with investigators from 15 other cancer centers, the group evaluated and agreed upon a core set of survey items to assess: individual and sociodemographic characteristics (13 Cancer worry was assessed with a single item: "how worried are you about getting cancer?" Five items assessed level of agreement with the following statements: "it seems everything causes cancer"; "there are so many different recommendations about preventing cancer, it's hard to know which ones to follow"; "when I think about cancer, I automatically think about death"; "there's not much you can do to lower your chances of getting cancer"; and "I'd rather not know my chance of getting cancer".
Health-Promotion/Cancer-Prevention Behaviors. Physical activity was assessed using a single item asking days per week of moderate physical activity/exercise. 
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Tobacco use was assessed with two items: "have you ever smoked at least 100 cigarettes in your entire life?" and "do you now smoke cigarettes…every day?, some days?, or not at all?". Four items assessed participants' access to, and use, of health care services: "do you have health care coverage/insurance?", "is there a usual place you go when you are sick?", "what kind of place do you go to most often?", and "was there a time in the past 12 months when you could not see a doctor because of cost?".
Fourteen items from the BRFSS were used to evaluate adherence to the US Preventive Task Force recommended cancer screenings (e.g., mammograms, Pap tests, HPV tests, stool blood tests, sigmoidoscopy, and colonoscopy).
Data Analyses
Data cleaning was performed to prepare the data for statistical analysis. Demographic data (age, education, income, marital status, employment, and home ownership) were re-grouped to provide at least five observations in the combination of each variable with race, and preferably 25 where possible. Income was also further collapsed into three categories for logistic regression analysis to prevent small cell counts with outcome measures. Physical activity reported as days per week was grouped into three levels (None/0, 1-2, or 3-7). For tobacco use, respondents who reported never smoking more than 100 cigarettes were grouped with those who are currently not smoking. Descriptive statistics were performed on demographics and cancer-related knowledge, beliefs, and behaviors (cancer screening, physical activity, tobacco use). Survey weights were created to account for the stratified sample and oversampling of minorities and used to calculate weighted estimates and standard errors for the population. Descriptive statistics were performed overall as well as separately by race (Black, White) and socioeconomic status (education, income).
To examine differences in cancer-related knowledge, beliefs, and health promotion/cancer prevention behaviors, the proportions for each response were compared between racial groups using Pearson chi-square tests. The SurveyFreq procedure in the SAS System for Windows version 9.4 was then used to also estimate the frequencies and percentages of each response in the population of all eligible patients. Multiple logistic regression models were performed on each outcome with predictor variables for race, geographic location (urban/rural), sex, age group (18-49, 50-75), income, and education. The SurveyLogistic procedure was used to account for survey weights and the stratified sampling design, which projects data from the sample to estimate rates in the larger population. Survey weights for analysis were calculated according to the American Association for Public Opinion Research (AAPOR), based on response rates in each strata. Adjusted odds ratios from the logistic models are reported for race, income, and education. P-values were considered significant at p<0.05, and p-values were not adjusted for multiple testing due to the descriptive nature of the study.
RESULTS
Of the 7,979 surveys mailed, 970 were returned completed, yielding a 12% response rate. Figure 1 illustrates the Indiana counties sampled, surveys mailed in each county, and completed surveys returned. Overall, 54 refused directly, 28 refused implicitly (blank survey returned), 27 were deceased or physically/mentally unable to participate, two were determined out of sample, and 586 were returned undeliverable. Response 15% respectively, p<0.001). Response rates were also higher in rural areas compared to urban (13% vs. 11% respectively, p=0.009), and for females compared to males (13% vs. 11% respectively, p=0.024).
As shown in Table 1 , compared to Whites, Black respondents had a lower proportion in the youngest age group and a higher proportion aged 50-64 years (p=0.008). Lower proportions of Blacks were married or living with a partner (p<0.001), owned their own home (p<0.001), and were living comfortably (p<0.001). Higher proportions of Black respondents reported low incomes (p<0.001) and had not seen a doctor in the last 12 months because of cost (p<0.001). These patterns were consistent with estimates of the population, after adjusting for survey weights. However, there were significant differences between Black and White subgroups of the population in the estimated distributions of sex and education. There was a significantly higher percentage of females estimated in the White population than the Black population (p<0.001), while more of the Black population are estimated to have lower levels of education (p=0.019)
Differences in Cancer-related Knowledge and Beliefs
Bivariate analyses in Table 2a showed that the percentage of White participants who responded with the correct age to start colorectal screening was significantly higher than Black respondents (60.3% vs. 46.3%, respectively; p=0.002). Yet no significant differences by race on knowledge of the correct ages to start having mammograms or lung cancer screening were observed. For cancer beliefs, White respondents reported 13 more worry about cancer (moderately or extremely worried) than Blacks (22.6% vs 15.2%, respectively; p=0.029). More Black respondents reported their personal lifetime risk of cancer as "very unlikely", compared to Whites who more often reported their risk of getting cancer as "likely" or "very likely" (p<0.001). These significant differences in cancer-related knowledge and beliefs by race were also significant in the population estimates using survey weights. There were no other significant differences in cancer beliefs by race.
While differences in knowledge about the age to start colorectal screening was significant by race in bivariate analyses, race was not significant in the logistic regression models that included sex, age group, location, income, and education variables and adjusted for survey weights (see Table 2b ). There were no other significant effects for screening knowledge.
For cancer beliefs, Black respondents had significantly lower odds of reporting being "likely" or "very likely" to get cancer in their lifetime (OR=0.26, p<0.01), and lower odds of reporting "neither likely or unlikely" compared to Whites (OR=0.38, p<0.05).
People with incomes from $20,000 to $49,999 had five times higher odds of reporting their lifetime cancer risk as "neither likely or unlikely" compared to those with incomes of more than $50,000 (OR=5.47, p<0.001) and three times higher odds of reporting "likely" or "very likely" (OR=3.16, p<0.05). Respondents who completed high school were more than three times more likely to report their cancer risk as "neither likely or unlikely" compared to those will less than a high school education (OR=3.29, p<0.05). Those who completed college were more than seven times more likely to consider their cancer risk to be "neither likely nor unlikely" (OR=7.48, p<0.01) compared to people with less These results indicate that people most likely to perceive that they are "likely" to get cancer are more often White, with middle incomes ($20,000 to $49,999), and some college education.
Participants with lower income levels (less than $20,000, or $20,000 to $49,999)
were more likely to agree that there is "not much you can do to lower your chances of cancer" (OR=2.37 and OR=2.00, respectively, p<0.05). Similarly, respondents with middle incomes ($20,000-$49,999) were more likely to report that they would "rather not know my chances of getting cancer" (OR=1.92, p<0.05) than people with higher incomes ($50,000 or more), and Black respondents were significantly less likely to report being worried about getting cancer (OR=0.41, p<0.05). Table 3a reports the frequencies of cancer screening and health promotion behaviors by race with no differences in cancer screening behaviors by race using Pearson Chisquare tests. There was a significant difference between races on tobacco use (p=0.006) with higher proportions of White participants reporting they did not currently smoke compared to Blacks (84.4% vs. 77.6%, p=0.002). No difference in physical activity was observed. In weighted estimates of the population, tobacco use by race was still significant (p=0.028). Additional significant effects were identified in the population for colon and cervical cancer screening; Whites were more likely (p=0.043) to have had 
Differences in Cancer Screening and Health Behaviors
a colonoscopy in the past 10 years and Black women were more likely to have had a Pap test in the last 3 years than Whites (p=0.043). Table 3b shows the results of the logistic regression models on cancer screening and behaviors. Respondents with incomes of $20,000 to $49,999 were less likely to have had a sigmoidoscopy within the past 5 years (OR=0.06, p<0.01) compared to those with higher incomes. Adherence to colorectal cancer screening guidelines with any test was not associated with race, education, or income. Participants with incomes less than $20,000 or $20,000 to $49,000 were less likely to have had a lung scan in the past year (OR=0.05, p<0.05, and OR=0.07, p<0.01, respectively); those with some college or a college degree were also less likely than their counterparts to have had this test (OR=0.02, p<0.01 and OR=0.04, p<0.05, respectively). However, these results are sensitive due to small numbers reporting a lung scan in the past year (n=16, in Table   3a ). The odds of having had a Pap test in the past 3 years, or the past 5 years with an HPV test, was more than six times higher among Black women compared to White (OR=6.69, p<0.01). While Black and White women had similar cervical screening rates in the sample overall, the survey logistic model revealed that the rates of cervical cancer screening in our population of Black women was estimated to be higher than Whites after adjusting for income and education, and using survey weights from the urban/rural strata. smoking every day (OR=3.10, p<0.05), whereas those with a college degree have one fifth the odds of smoking every day (OR=0.22, p<0.05).
DISCUSSION
The intersection between race and socioeconomic status is well documented and further examination of the minority poverty hypothesis -that disparities are concentrated in minority groups with low socioeconomic status -can be used to guide strategies to reduce disparities (10, 11 ). An intersectional approach emphasizes the importance of intersecting inequalities, multiple vulnerabilities, and the need to examine how multiple Despite including only people who had been seen at least once in an Indiana University Health facility in the past year, a significantly greater proportion of Black respondents reported being unable to see a doctor in the last 12 months due to cost.
Having a single health care encounter does not guarantee that -when other health care needs arise -people are not constrained from seeing a doctor by costs. Financial burden can be driven by inadequate insurance, co-payments, and high out-of-pocket costs relative to income.
When controlling for socioeconomic status, sex, age, and geographic location of residence (urban/rural), Black respondents were less likely to perceive that they were at risk for getting cancer during their lifetime and less worried about getting cancer.
Surprisingly, Black women were greater than six times more likely to be adherent to cervical cancer screening in Indiana.
Knowledge about appropriate ages to start screening for breast, colorectal and lung cancer did not differ by race or socioeconomic status. The percentages of respondents overall who answered those questions correctly was low, often near 50%.
Frequent changes made to cancer screening guidelines has been shown to be a source of confusion for both the public and healthcare providers and likely contributed to these results (14-16). The need to increase awareness about when to initiate screening is 
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.6% statewide and 67.7% nationally. The higher screening rates were not surprising given this sample was comprised of people who had access to health care services.
On other parameters, our sample reported comparable or less healthy behaviors than the rest of the state. Almost half of our sample reported ever having smoked at least 100 cigarettes (45.7%) which exactly matched the Indiana state rate (45.7%) but was higher than the national rate of 40.9%. Regarding current smoking, 83% of our sample reported no cigarette smoking, while 17.0% smoke every day (12.1%) or on some days (4.9%). Comparatively, the cigarette smoking rate is higher in Indiana (21%) and 16.4% nationally. In our sample, 27.3% reported no leisure time physical activity which was comparable to the state at 26.8%, but higher than the national rate of 24.2%.
These health behaviors are less related to access to healthcare and more closely reflect statewide rates. Clearly, there is work to be done to improve the health, and reduce the risk of cancer, for the people of Indiana. This study was funded by an administrative supplement from the National Cancer Institute (P30 CA082709-17S6) that was issued to "support infrastructure development at designated cancer centers to enable state-of-the-art local data collection, and to pilot the fielding of local population health assessments". Funded sites worked with NCI staff to collect data at local catchment area levels that complements national survey data and will enable local versus national comparisons on common data elements. Therefore, one of the strengths of this study lies in our future ability to compare results from our catchment area to data collected by 14 other funded cancer centers. Combining these datasets that used a common set of core measures will enable comparisons on selfreported data from diverse populations across the country that previously has not been 
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available. Since measures were derived from the HINTS, NHIS, and BRFSS, additional comparisons with national data will be possible. Another unique strength of this study is our ability to link self-reported survey data to medical record data for the 743 Indiana respondents who returned signed authorizations forms. These respondents granted our research team access to their medical records for the next 10 years, allowing prospective studies to be conducted in the future.
These results must be interpreted in light of several limitations. First, our sampling frame included only residents who were engaged with a single health system in Indiana; nonetheless, IUH is the largest integrated health system in Indiana and has locations serving patients throughout the state. Second, this study did not collect data from residents who had no interactions with any health care facility in the past year. Our sample by definition demonstrates at least some health-seeking behavior and so likely has worse health status than the general population. Access to health services and completion of cancer screenings, thus, may be over-estimated in this sample. Third, our response rate was low, despite use of established methods for survey research.
Comparisons between responders and non-responders showed that those who chose to complete the survey were more often White, older, and residents in rural areas.
Therefore, these results may not be generalizable to younger, Black, urban Indiana residents. Future studies are needed that specifically focus on these populations. Other data collection methods, including in-person or telephone interviews, might have increased our participation rate. However, we did receive completed surveys from every county sampled (See Figure 1) . 
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Study results have established a baseline to enable investigators to conduct future research future to: 1) further examine and monitor patterns of knowledge, beliefs, and screening behaviors of residents in our catchment area; 2) identify factors that contribute to cancer disparities in Indiana; and 3) test community and health systembased interventions to reduce cancer incidence, mortality and disparities in Indiana.
The survey data will be linked with electronic medical record (EMR) data for 743 (77% of total) respondents who signed authorization forms granting the researchers permission to access their EMR data. EMR data is available from the Indiana Network for Patient Care, a federated database populated with clinical data from hospital systems throughout Indiana, enabling the measurement of care received across health care settings. With EMR data, respondents can be better characterized in terms of health status, including medical comorbidities, blood pressure, and body mass index.
Furthermore, patients can be followed longitudinally for up to 10 years regarding health care utilization behavior, including cancer screening, preventive care, diagnoses, treatments, and relevant disease outcomes. This infrastructure will enable testing of temporal associations between relevant survey domains (health-information seeking behavior, health behaviors) and health care utilization. 
